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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonmagnetic one component development method which is excellent in 
image quality and reduces toner consumption per page. 

SOLUTION: A developer is supplied to a photoreceptor and the electrostatic latent image on this photoreceptor is 
developed to a sensible image by using a nonmagnetic one component development device having at least a 
developer carrying roll and a layer forming member. In such a case, spherical toners having a volume average grain 
size of 2 to 6 u.m are used as the developer. The toner adhesion on the developer carrying roll is specified to a 
range from >0.1 mg/cm2 to <0.45 mg/cm2. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A nonmagnetic 1 component development method characterized by toner coating weight on a developer 
support roll being the range of two or more to two or less 0.45 mg/cm using a globular form toner whose volume 
mean particle diameter is 2-6 micrometers as a developer in a nonmagnetic 1 component development method 
which supplies a developer to a photo conductor and actualizes an electrostatic latent image on a photo conductor 
using a nonmagnetic 1 component developer which has a developer support roll and a stratification member at least. 
[0.1 ] 

[Claim 2] A nonmagnetic 1 component development method according to claim 1 using a globular form toner whose 
content of this carbon black a coloring agent is 8 % of the weight or more in carbon black as a developer at styrene 
(meta) acrylic resin for resin for binding. 

[Claim 3] A nonmagnetic 1 component development method according to claim 1 using a globular form toner whose 
content of this organic pigment a coloring agent is 3 % of the weight or more in an organic pigment as a developer at 
polyester resin for resin for binding. 

[Claim 4] An according to claim 1, 2, or 3 nonmagnetic-in average circularity (perimeter of circle of same area as 
particle projected area) (average of circularity defined by / (perimeter of particle projection image)) by which 
endocyst of coloring agent was carried out to resin for binding as developer 1 component development method using 
0.97 or more globular form toners. 

[Claim 5] An image formation method according to claim 1, 2, 3, or 4 that 50% volume particle size / 50% number 
particle size is [ particle size distribution of a globular form toner used as a developer ] 1.25 or less, and a square 
root of 84% volume particle size / 16% volume particle size is 1.25 or less. 

[Claim 6] A nonmagnetic 1 component development method according to claim 1, 2, 3, 4, or 5 that only an amount 
an inorganic oxide particle is indicated to be by degree type is **(ed) outside by globular form toner particle used as 
a developer. 
[A formula 1] 

3.571 4X-0.9942 <=Y<=31.399X-0.9477 — [ — outside **** [ as opposed to / Y / here / as opposed to / in X / 
volume mean particle diameter (micrometer) of a toner particle / **** / a toner particle ] (% of the weight). ] 
[Claim 7] A nonmagnetic 1 component development method according to claim 4, 5, or 6 acquired by method of 
taking out this particle that a toner particle makes mix and emulsify an organic solvent solution which uses a 
coloring agent and resin for binding of nonaqueous solubility as an indispensable component, and aquosity data 
medium, and is distributing in [ after forming a globular form coloring particle ] liquid data medium as desiccation fine 
particles. 

[Claim 8] A nonmagnetic 1 component development method according to claim 4, 5, or 6 acquired by method of 
taking out this particle that a toner particle makes carry out the polymerization of the polymerization nature 
monomer which distributed a coloring agent in liquid data medium, and is distributing in [ after forming a globular 
form coloring particle ] liquid data medium as desiccation fine particles. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the suitable new nonmagnetic 1 component 
development method which can form a quality image to use it for the electrostatic-charge image development in a 
printer, a copying machine, etc. of an electrophotography method. 
[0002] 

[Description of the Prior Art] compared with lithography, a film photo, etc., it is markedly alike, the copying machine 
of the present electrophotography method and the image quality of a printer are inferior, and various amelioration is 

made from both sides of image formation equipment and the fine-particles toner used -for it.. . < 

[0003] From the field of a toner, as a means which raises image quality, such as resolution, diameter-ization of a 
granule becomes important recent years increasingly, and ED is performed variously. 

[0004] however, most fine-particles toners for electrostatic-charge image development by which current marketing 
is carried out — the volume mean particle diameter of about 8-13 micrometers — it is — most — small — and it is 
about 7 micrometers (measurement of particle size is based on a coal tar multi-sizer (department device of a day)). 
Thus, the actual condition is that development of the developer which it has now stopped at high resolution-ization 
of image quality about diameter[ of a granule ]-izing of a very useful toner at about 7 micrometers, and commercial 
production of the diameter toner of a granule is not performed rather than it, and uses such a toner is also seldom 
made. 

[0005] Then, it waits for the further diameter[ of a granule ]-izing of a toner, grant of the outstanding frictional 
electrification nature, and development and an appearance of the development method. 

[0006] As the process, a fine-particles toner has the grinding method as a dry process, and has a polymerization 
method, the so-called phase inversion emulsifying method indicated by JP.5-66600.A etc. as a wet method. In the 
industrial production which used the present grinder in the toner by the grinding method, about 7 micrometers is 
called limit of diameter[ of a granule ]-izing. Although the about 5-micrometer diameter toner of a granule is also 
producible, of course, there is a problem of aggravation of the frictional electrification nature accompanying 
becoming a cost rise and diameter[ of a granule ]-izing of a toner or particulate flow kinesis, and it is hard to say 
that it is practical. 

[0007] In wet methods, such as a polymerization method and the emulsifying method, it is said that diameter-ization 
of a granule of a fine-particles toner is fundamentally easy. However, in the conventional wet method toner, 
replacement of the grinding method toner with the above usual mean particle diameter (about 7-13 micrometers) is 
set as main development or a production aim, it is not known in fragments the place to current about the fine- 
particles toner whose mean particle diameter is a diameter of a granule about 6 micrometers or less, and the 
practical formula is not understood. 

[0008] On the other hand, since a toner with sufficient diameter of a granule was not able to produce stably as 
described above although various researches corresponding to diameter[ of a granule ]-izing of a toner are made 
also about image formation equipment for image upgrading, an image formation equipment side was not fully able to 
develop the image formation method corresponding to the toner of such a diameter of a granule, either. For this 
reason, now, the image formation method corresponding to the diameter toner of a granule about 6 micrometers or 
less in mean particle diameter which makes image formation of high resolution possible is not yet established 
enough. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention offers the image formation method of high 
quality using the about 2-6-micrometer diameter fine-particles toner of a granule excellent in frictional 
electrification nature used for the electrostatic-charge image development of the copying machine of an 
electrophotography method, or a printer, and offers the development method of nonmagnetic 1 component also 
especially in it. Improvement in the image quality of a copying machine or a printer is realized by this. 
[0010] 

[Means for Solving the Problem] Artificers found out that improvement in marked image quality could realize toner 
coating weight on a developer support roll which was about two 0.5 - 0.7 mg/cm conventionally by setting it as 0.1 - 
0.45 mg/cm2 as a result of repeating examination wholeheartedly aiming at improvement in image quality in 
nonmagnetic 1 component development Under the present circumstances, it becomes possible easily to make toner 
coating weight on a developer support roll into the above-mentioned range by using a globular form toner whose 
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volume mean particle diameter is 2-6 micrometers. 

[0011] Furthermore as a developer for black, a coloring agent was carbon black, artificers were using a globular form 
toner whose content of this carbon black is 8 % of the weight or more, and in addition to resolution and gradation 
nature of an image, when they found out that image concentration was realizable with the high level and styrene 
acrylic resin was especially used as resin for binding, they found out demonstrating a marked effect. 
[0012] Artificers were using a globular form toner whose coloring agent's is an organic pigment and whose content 
of this organic pigment is 3 % of the weight or more as a developer for colors, and when polyester resin was used for 
high image quality being realizable as a header, especially resin for binding, they found out demonstrating an effect 
according to rank further again. 

[0013] Moreover, average circularity (perimeter of a circle of the same area as particle projected area) (average of 
circularity defined by / (perimeter of a particle projection image)) was 0.97 or more, and by using a fine-particles 
toner characterized by carrying out the endocyst of the coloring agent to resin for binding, artificers could attain 
still more easily conditions of toner coating weight on the above-mentioned developer support, and found out that 
image quality improved. This is a globular form with high sphericity, and is because a toner layer thin to homogeneity 
can be formed on a developer support roll by moreover using a toner of a diameter of a granule. 
[0014] Furthermore, artificers found out that image quality could be raised further by using a globular form toner 
characterized by for number particle size being 1.25 or less, and a square root of volume particle size having particle 
size distribution or less of 1.25 84% volume particle size / 16% 50% volume particle size / 50%. 

[0015] Artificers found out that image quality could be raised further further again, when an inorganic oxide particle 
used a globular form toner by which only an amount shown by degree type is **(ed) outside. 
[0016] 
[Formula 1] 

3.571 4X-0.9942 <=Y<=31.399X-0.9477 — [ — outside **** [ as opposed to / Y / here / as opposed to / in X / 
volume mean particle diameter (micrometer) of a particle (C) / **** / a particle (C) ] (% of the weight). ] 
[0017] This is because electrification nature and a fluidity which are the important fundamental property of a toner 
are remarkably improvable by using a toner which fulfilled the above-mentioned conditions. 

[0018] An organic solvent solution with which artificers use a coloring agent and resin for binding of nonaqueous 
solubility as an indispensable component further again, aquosity data medium is mixed and emulsified — making — a 
solvent after forming a globular form coloring particle — a fine-particles toner obtained by method of taking out this 
particle currently distributed inside of the body as desiccation fine particles — or By using a fine-particles toner 
obtained by method of taking out this particle that is made to carry out the polymerization of the polymerization 
nature monomer which distributed a coloring agent in liquid data medium, and is distributed in [ after forming a 
globular form coloring particle ] liquid data medium as desiccation fine particles It found out that a toner particle 
which suited a nonmagnetic 1 component development method of above-mentioned this invention could be obtained 
easily. 

[0019] Circumstances where it resulted in this invention, and details of invention are given below. 
[0020] In order for this invention persons to improve image quality, such as definition, gradation nature, fogging, and 
image concentration In most fundamental place of an image formation method in connection with [ with last thing ] 
image formation equipment also in diameter[ of a granule ]-izing of a toner A result of having examined the condition 
wholeheartedly paying attention to setting it as conditions suitable for high definition-ization, As opposed to toner 
coating weight 0.5 on a developer support roll in a nonmagnetic 1 component developer by which current utilization 
is carried out - about two 0.7 mg/cm It found out that image quality could be raised remarkably by setting it as 0.2 
- 0.4 mg/cm2 still more desirably at 0.1 - 0.45 mg/cm2. 

[0021] If there is much toner coating weight on a developer support roll, as a result of imprinting a superfluous toner 
on a printed object through a photo conductor, a fall of the definition of a printing image or gradation nature is 
caused. Moreover, when there is too little toner coating weight on a developer support roll, concentration of a 
printing image becomes inadequate and practicality is missing. 

[0022] in order to boil image quality markedly and to raise it, it is required to control thickness of a toner layer on a 
printed object in a suitable range, and it is indispensable to set toner coating weight on a developer support roll as 
optimal range for that purpose, this invention persons succeeded in development of the technique of the ability to 
carry out stable manufacture of such a toner, and found out an image formation method which consists of the 
above-mentioned optimal coating weight which quality of an image is boiled markedly and can be further improved 
using the toner while they found out a fine-particles toner with the optimal property for improvement in such image 
quality. 

[0023] In order to realize toner coating weight on a developer support roll concerning this invention, while making 
particle size of a toner small, in order to secure required particulate flow kinesis, a globular form is suitable for a 
toner configuration. 

[0024] Particle size of a toner for this invention persons to aajust toner coating weight on a developer support roll 
to the aforementioned optimum value was made into volume mean particle diameter, and found out that it was [ 2- 
6-micrometer ] 3-5.5 micrometers still more desirably. 

[0025] Although thickness of a toner layer of an image printed with the present fine-particles toner is very thick 
compared with thickness of an ink layer of a quality image printed in lithography ink etc., for image upgrading, it is 
important for it to make thickness of a toner layer of a printed image thinner than the present condition. If a toner is 
diameter[ of a granule ]-ized and toner coating weight on a developer support roll is decreased, in order that the 
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amount of toners which participates in image formation may decrease, a concentration fall of an image tends to take 
place. Then, coloring agent content of a toner is made to increase and it is necessary to secure required image 
concentration. 

[0026] Therefore, in order to obtain printing image concentration sufficient with a diameter toner of a granule of 2- 
6micro which this invention makes an object, it is indispensable to set up pigment concentration in a toner above to 
some extent, and it may be necessary to make it commercial coloring agent concentration usually higher than a 
toner of size (7 micrometers - about 13 micrometers). 

[0027] It is necessary to make it contain 9% of the weight or more still more desirably 8% of the weight or more to 
sum total weight of resin for binding, and a coloring agent in a black toner which used a carbon black pigment for a 
coloring agent in a 2-6-micrometer fine-particles toner of this invention. Moreover, it is necessary to make it 
contain 4% of the weight or more still more desirably 3% of the weight or more to sum total weight of resin for 
binding, and a coloring agent in a color toner which used an organic pigment for a coloring agent. 
[0028] About a toner for black, control fixable by using styrene acrylic resin for resin for binding becomes easy, and 
it is suitable for this invention. Moreover, since coloring nature and gloss which were more excellent in using 
polyester resin for resin for binding are acquired about a color toner, it is suitable for this invention. 
[0029] Average circularity (perimeter of a circle of the same area as particle projected area) (average of circularity 
defined by / (perimeter of a particle projection image)) of a toner particle can attain easily conditions of toner 
coating weight on the above-mentioned developer support roll further again by using a fine-particles toner 
characterized by being 0.98 or more particles more preferably 0.97 or more. This is because a toner layer thin to 
homogeneity is easy to be formed on a developer support roll by moreover using a toner of a diameter of a granule 
in a globular form with such high sphericity. 

[0030] Since a configuration of a* toner particle crushing energy cost hot only increases rapidly, but where mean 
particle diameter is obtained from about 6 micrometers is an indeterminate form when diameterf of a granule ]-izing 
a fine-particles toner by the grinding method, frictional electrification nature and particulate flow kinesis of a toner 
which are acquired get worse. It is a big trouble when this puts a diameter toner of a granule about 6 micrometers or 
less in practical use. 

[0031] However, in a 2-6-micrometer diameter toner of a granule which can improve greatly and this invention 
makes an object, 0.97 or more average circularity is required for a fall of particulate flow kinesis by diameter[ of a 
granule ]Hzing of a toner by conglobating particle shape of a toner, although it asks by this average circularity ! s 
taking a SEM (scanning electron microscope) photograph of a toner particle, and measuring and calculating it etc. — 
the TOA Medical Electronics Co., Ltd. make — if flow type particle image analysis apparatus FPIP-1000 are used, it 
can measure easily. 

[0032] Things and those [ this invention ] who have a main cause in further on the other hand some of coloring 
agents to contain and other additives (usually a wax, an electrification control agent, etc.) being exposed to the 
toner particle surface about aggravation of electrification nature by diameter[ of a granule ]-izing have guessed. 
That is, even if content (% of the weight) of a coloring agent etc. is the same, surface area of a toner particle 
increases by diameter-ization of a granule, and a ratio of a coloring agent exposed to the toner particle surface 
increases, consequently a presentation of the toner particle surface changes a lot, frictional electrification engine 
performance of a toner particle changes a lot, and control becomes difficult. 

[0033] Even if it diameter[ of a granule ]-izes a toner, in order to hold frictional electrification engine performance 
good, it is effective to make it toner structure where the endocyst of making it not exposed [ a coloring agent etc. ] 
to the toner particle surface, i.e., the coloring agent etc., is carried out to a toner particle. 

[0034] It can be easily judged by observing a cross section of a particle by TEM (transmission electron microscope) 
that neither a coloring agent, nor an electrification control agent (CCA), a wax, etc. are exposed to the toner 
surface. If required, when a cross section which carried out resin embedding of the toner particle, and was more 
specifically cut with a microtome will be dyed by ruthenium oxide etc. and will be observed by TEM, it is turned out 
clearly whether the endocyst of the coloring agent etc. is carried out to a particle. 

[0035] Theoretically, although a diameter globular form toner of a granule (2-6micro) with which the endocyst of the 
above coloring agents etc. was carried out to a toner particle is possible, as for obtaining also by carrying out 
surface treatment of the particle of an indeterminate form made by the grinding method, and conglobating it by 
resin, it is practical to make from an ease, cost, etc. of manufacture with wet methods, such as a polymerization 
method and the emulsifying method, and it is suitable for it. Even if it changes a class of resin for binding broadly, it 
can form a good globular form coloring particle of particle size distribution, and since a rise of pigment concentration 
is easy for the emulsifying method, it is especially suitable especially as a process of a fine-particles toner of this 
invention. 

[0036] Moreover, since particle size distribution of a toner which a way which used such a method describes below 
can also do a sharp thing, an effect to improvement in image quality becomes larger. 

[0037] Although particle size distribution of a toner particle also affect electrification engine performance, particle 
size distribution especially with this invention more sharp than an about 7-1 3-micrometer toner by which current 
commercialization is carried out in the target diameter toner of a granule as knowledge are required. Namely, it sets 
to a fine-particles toner whose volume mean particle diameter which is the object of this invention is 2-6 
micrometers. In measurement by coal tar multi-sizer, 50% volume particle size / 50% number particle size is 1.20 or 
less especially preferably 1.25 or less. And they are important requirements in order to obtain a quality printing 
image which it discovers good electrification nature that a square root of volume particle size has 1.20 or less 
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particle size distribution more preferably 1.25 or less 84% volume particle size / 16%, and does not have fogging. 
[0038] Moreover, a uniformity coefficient of an array of a toner on a development roll is considered that it can cover 
a development roll with increase and a more nearly little toner in this way by using a toner particle with sharp 
particle size distribution of a toner of a diameter of a granule in a globular form. 

[0039] Exceptional remarkable efficacy that using a globular form toner of a diameter of a granule with such narrow 
particle size distribution leads not only to improvement in image quality but to sharp reduction of toner consumption 
per printing is demonstrated. By reducing toner consumption per printing, cost of printing/copy is reduced and a 
merit of being able to miniaturize toner box capacity of a machine is also produced. 

[0040] Furthermore, frictional electrification nature and particulate flow kinesis of a diameter toner of a granule can 
be improved also by choosing appropriately a class and an amount of an inorganic oxide particle which are added 
and used for the toner surface. As an inorganic oxide particle which can be used for this invention, a silica (oxidation 
silicon), titanium oxide, an aluminum oxide, a zinc oxide, tin oxide, antimony oxide, a magnesium oxide, etc. are 
mentioned, for example. Independent use or two or more sorts of concomitant use are sufficient as these. 
[0041] Also among these, especially a silica whose diameter of a primary particle is about 5-50nm and by which 
hydrophobic processing was carried out is suitable, and it is also suitable for a silica to use it if needed, combining 
with other inorganic oxide particles. Many hydrophobic silicas for toners are marketed and it is convenient 
practically to use it, choosing from them. 

[0042] As an addition of an inorganic oxide particle, although it changes with purposes of using a fine-particles 

toner, it is desirable that a thing which has a small toner particle size more generally makes [ many ] an addition. It 

is suitable to ** an amount shown by degree type to a particle (C) outside by 2-6-micrometer toner particle of this 

invention. 

[0043] 

[Formula 3] 

3.571 4X-0.9942 <=Y<=31.399X-0.9477 [0044] It is outside **** [ as opposed to / Y / as opposed to / in X / 50% 
volume particle size (micrometer) of a particle (C) / among [type / **** / a particle (C) ] (% of the weight). ] 
[0045] What is necessary is just to perform ** by method of well-known common use using a Henschel mixer, high 
BURIDAIZA, etc. outside these. 

[0046] That is, the electrification nature of a toner and a fluidity are remarkably improvable by using a toner which 
fulfilled the above-mentioned conditions. 

[0047] As mentioned above, although it is characterized by setting toner coating weight on a developer support roll 
as the range of two or less 0.45 mg/cm by two or more 0.1 mg/cm and this can attain upgrading of a remarkable 
image by nonmagnetic 1 component development method of this invention toner coating weight — this range — 
setting up — in addition — and in order to have better image quality, it is necessary to set up more desirable 
conditions about a presentation, a process, etc. also about said toner used as carried out 
[0048] The details of a suitable presentation and a suitable process of a toner used for below by the image 
formation method of these this inventions are given. 

[0049] As a coloring agent used for a fine-particles toner of this invention, there is especially no limit, it can use 
conventionally a coloring agent used with a toner for electrophotography etc., and its pigment is desirable and it can 
illustrate the following. 

[0050] As a black pigment, carbon black, cyanine black, aniline black, a ferrite, magnetite, etc. are mentioned, for 
example. Or carbon black is more suitable although what prepared the following chromatic color pigments so that it 
might become black can be used. 

[0051] As a yellow pigment, for example The chrome yellow, zinc yellow, cadmium yellow, Synthetic Ochre, Ocher, 
Titanium Yellow, Naphthol Yellow S, Hansa yellow 10G, Hansa yellow 5G, Hansa yellow G, Hansa yellow GR, Hansa 
yellow A, Hansa yellow RN, Hansa yellow R, the pigment yellow L, benzidine yellow, benzidine yellow G Benzidine 
yellow GR, the permanent yellow NCG, Balkan Peninsula first yellow 5G, The Balkan Peninsula first yellow R, a 
quinoline yellow lake, ANSURA gene yellow 6GL, The permanent yellow FGL, permanent yellow H10G, the permanent 
yellow HR ANSURA pyrimidine yellow, other isoindolinone yellow, chromophthal yellow, NOBOPAMU yellow H2G, 
condensation azo yellow, Nickel Azo Yellow, copper azomethine yellow, etc. are mentioned. 
[0052] As red pigments, for example The red chrome yellow, a molybdenum orange, permanent Orange GTR, 
Pyrazolone Orange, Balkan Peninsula Orange, INDA Indanthrene brilliant Orange RK, INDA Indanthrene brilliant 
Orange GK, a benzidine orange G, Permanent Red 4R, Permanent Red BL, Permanent Red F5RK, Lithol Red, 
Pyrazolone red, WOTCHINNGUREDDO, Lake Red C, Lake Red D Brilliant carmine 6B, brilliant carmine 3B, the 
rhodamine lake B an alizarin lake and permanent carmine FBB — a non orange, isoindolinone Orange, ANSU 
anthrone Orange, pyran SURON Orange, the Quinacridone red, the Quinacridone Magenta, Quinacridone Scarlett, 
perylene red, etc. are very mentioned. 

[0053] As a blue pigment, cobalt blue, cerulean blue, an alkali blue lake, a peacock blue lake, FANA tone blue 6G, a 
Victoria blue lake, non-metal copper phthalocyanine blue, copper copper phthalocyanine blue. Fast Sky Blue, INDA 
Indanthrene blue RS, INDA Indanthrene blue BC, indigo, etc. are mentioned, for example. 

[0054] The way of making depended on a method of emulsifying a toner particle used for this invention is as follows, 
this particle that is made to mix and emulsify an organic solvent solution which uses a coloring agent and resin for 
binding of nonaqueous solubility as an indispensable component, and aquosity data medium, removes an organic 
solvent after forming a globular form coloring resin particle, and is distributed in aquosity data medium — as 
desiccation fine particles — ejection and necessity — that — ****** is performed, particle size distribution are 
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prepared and a toner particle is made. 

[0055] As said organic solvent used for distributions, such as dissolution of resin for binding, and a coloring agent 
For example, a pentane, a hexane, a heptane, benzene, toluene, a xylene, Hydrocarbons, such as a cyclohexane and 
the petroleum ether; A methylene chloride, chloroform, A dichloroethane, a dichloroethylene, trichloroethane, a 
trichloroethylene, Halogenated hydrocarbon, such as a carbon tetrachloride; A methanol, ethanol, Alcohols, such as 
isopropyl alcohol, n-propyl alcohol, and a butanol; An acetone, Ketones, such as a methyl ethyl ketone and methyl 
isobutyl ketone; ester, such as ethyl acetate and butyl acetate, is mentioned, and these two or more sorts may be 
mixed and used. 

[0056] Although it will be good and there will be especially no limitation as said resin for binding if meltable to the 
above-mentioned organic solvent, in itself, there are nonaqueous solubility resin which does not distribute to 
aquosity data medium but may be distributed to aquosity data medium for the first time using an emulsifier or a 
distributed stabilizer, and nonaqueous solubility resin which may be distributed to aquosity data medium by itself and 
which has "self-water-dispersion." 

[0057] As such nonaqueous solubility resin for toners, there is styrene resin, acrylic (meta) resin, polyester system 
resin, polyurethane system resin, or epoxy system resin, for example. The so-called styrene (meta) acrylic resin by 
which the polymerization was carried out especially by using a styrene system monomer and acrylic ester (meta) as 
an indispensable component is suitable. In this invention, a meta-acrylic and an acrylic are included by acrylics 
(meta). 

[0058] It is usually 3000-300000 as weight average molecular weight, and molecular weight of level required to 
discover sufficient mechanical strength as said resin and a thing whose glass transition temperature (Tg) is 50-100 
degrees C are suitable in DSC (differential scanning calorimeter) measurement. 

[0059] Among said resin for binding, self-water-dispersion resin' is resin containing a functional group which can 
serve as an anion mold by neutralization, and resin which can form a water dispersing element stabilized under an 
operation of aquosity data medium by which a part or all of a functional group that can serve as these hydrophilicity 
was neutralized by base, without using an emulsifier or a distributed stabilizer is said. 

[0060] As a functional group which can turn into a hydrophilic radical by neutralization, the so-called acidic groups, 
such as a carboxyl group, a phosphate group, and a sulfonic group, are mentioned, for example. As resin containing 
these functional groups, styrene resin, acrylic (meta) resin, polyester system resin, polyurethane system resin, epoxy 
system resin, etc. are mentioned. Thus, styrene (meta) acrylic resin which has an acidic group is used suitably. 
[0061] What is made to carry out the radical polymerization of the polymerization nature vinyl monomer represented 
by acrylic ester (meta) other than the acrylic (meta) polymerization nature vinyl monomers which contained an acid 
radical by using a styrene system monomer as an indispensable component as suitable anion mold styrene (meta) 
acrylic resin which can serve as self-water-dispersion by neutralization to use by this invention, and the 
polymerization nature vinyl monomers containing this acid radical under radical initiator existence, and is obtained 
can be used. A polymerization reaction for obtaining it can be suitably used also by solution polymerization or 
suspension, and emulsion polymerization. 

[0062] As such acid radical content (meta) acrylic polymerization nature monomers, an acrylic acid, a methacrylic 
acid, a crotonic acid, an itaconic acid, a maleic acid, a fumaric acid, itaconic-acid monobutyl, maleic-acid monobutyl, 
etc. are mentioned, for example. 

[0063] As polymerization nature monomers other than acid radical content polymerization nature monomers, there is 
styrene, vinyltoluene, 2-methyl styrene, t-butyl styrene, or KURORU styrene, for example as styrene system 
monomers (aromatic series vinyl monomer). 

[0064] As acrylic ester, a methyl acrylate, an ethyl acrylate, acrylic-acid isopropyl, acrylic-acid n-butyl, isobutyl 
acrylate, acrylic-acid n-amyl, acrylic-acid isoamyl, acrylic-acid n-hexyl, 2-ethylhexyl acrylate, acrylic-acid n-octyl, 
acrylic-acid DESHIRU or acrylic-acid dodecyl, acrylic-acid 2-KURORU ethyl, acrylic-acid phenyl, and alpha 
KURORUA krill acid methyl are mentioned, for example. 

[0065] As methacrylic ester, a methyl methacrylate, methacrylic-acid propyl, n-butyl methacrylate, methacrylic-acid 
isobutyl, methacrylic-acid n-amyl, methacrylic-acid n-hexyl, 2-ethylhexyl methacrylate, n-octyl methacrylate, 
methacrylic-acid DESHIRU, methacrylic-acid dodecyl, methacrylic-acid 2-KURORU ethyl, methacrylic-acid phenyl, 
and alpha clo RUMETA krill acid methyl are mentioned, for example. 

[0066] Moreover, N-vinyl compounds, such as vinyl ketones, such as vinyl ether, such as acrylic acids, such as 
acrylonitrile, meta-acrylonitrile, and acrylamide, or a methacrylic-acid derivative, vinyl methyl ether, vinyl ethyl 
ether, and the vinyl isobutyl ether, a vinyl methyl ketone, a vinyl hexyl ketone, and a methyl isopropenyl ketone, N- 
vinyl pyrrole, N-vinylcarbazole, N-vinyl indole, and N-vinyl pyrrolidone, etc. can be mentioned. 
[0067] Moreover, it faces obtaining resin which can serve as self-water-dispersion by neutralization, and, in the 
case of solution polymerization, a general-purpose organic solvent can be used, specifically, they are the so-called 
inactive solvents, such as various kinds of ether ester like various kinds of ester; like various kinds of ketones; ethyl 
acetate or butyl acetate like various kinds of ether alcohol; acetones [ like / various kinds of alcohols; cellosolves or 
carbitols like various kinds of aromatic hydrocarbon; methanols / like / toluene, a xylene, or benzene /, ethanol, 
propanol, or a butanol ], a methyl ethyl ketone, or methyl isobutyl ketone, or butyl-cellosolve acetate. 
[0068] Moreover, as a polymerization initiator to be used, an initiator of various kinds of organic peroxide systems of 
well-known common use and an initiator of an azo system can be used. Specifically, azo system compounds, such 
as peroxides, such as benzoyl peroxide, cumene hydronalium peroxide, t-butyl hydroperoxide, sodium persulfate, and 
ammonium persulfate, azobisisobutyronitril, and azobisiso valeronitrile, are mentioned. 



http://www4Jpdljpo.go jp/cgi-bin/tran^web^cgi_eije 



04/01/07 



6/12 s<— v 



[0069] Although especially a content of a carboxyl group of carboxy group content anion mold resin which can serve 
as a hydrophilic radical by neutralization is not restricted, they are the acid numbers (mg of KOH required to 
neutralize 1g of resin number) 30-150 preferably in styrene resin, acrylic (meta) resin, and suitable styrene (meta) 
acrylic resin. 

[0070] In this invention, although polyester system resin of well-known common use can be used, it can use a thing 
to which polyhydric alcohol, and polybasic acid or its ester plasticity derivative was made to react. 
[0071] Under existence of a solvent or nonexistence, under existence of a catalyst, suitable polyester resin to use 
by this invention performs a dehydration polycondensation, and can manufacture polybasic acid and polyhydric 
alcohol of a raw material. A part of polybasic acid may perform a demethanol polycondensation using the methyl 
ester ghost which is one of the ester plasticity derivatives of that. 

[0072] More specifically, aromatic polyester system resin to which aromatic series dicarboxylic acid or its ester 
plasticity derivative like a phthalic acid was made to react as an indispensable component is desirable. Meltable 
resin for binding is used for a solvent used for it at the emulsifying method. 

[0073] As an example of polybasic acid to be used, alicyclic carboxylic acids, such as aliphatic carboxylic acid, such 
as aromatic carboxylic acid, such as a terephthalic acid, isophthalic acid, phthalic anhydride, trimellitic anhydride, 
pyromellitic acid, and naphthalene dicarboxylic acid, a maieic anhydride, boletic acid, a succinic acid, an alkenyl 
succinic anhydride, and an adipic acid, and cyclohexane dicarboxylic acid, are mentioned, for example, these 
polybasic acid — one sort — or two or more sorts can be used. 

[0074] As an example of polyhydric alcohol to be used, aromatic series system diols, such as alicyclic diols, such as 
aliphatic series diols, such as ethylene glycol, propylene glycol, butanediol, hexandiol, neopentyl glycol, and a 
glycerol, cyclohexane diol, cyclohexane dimethanol, and hydrogenation bisphenol A, an ethyleneoxide addition 
product of bisphenol A, and a propylene oxide addition product of bisphenol A, are mentioned, for example, one sort 
of these polyhydric alcohol — or two or more sorts can be used. 

[0075] A glass transition point of polyester resin is 55-70 degrees C preferably [ that it is 50-75 degrees C ] and 
more preferably. Since the heat-resistant coherent one as a toner becomes that a glass transition point is less than 
50 degrees C poor, and fixable will become poor if 75 degrees C is exceeded, it is not desirable. 
[0076] The above-mentioned polybasic acid, a compounding ratio of polyhydric alcohol, and conversion can adjust a 
content of an acid radical of polyester by controlling a carboxyl group of an end of polyester. Or what has a carboxyl 
group in a principal chain of polyester is obtained by using trimeliitic anhydride as a polybasic acid component. 1 - 
30 mg-KOH/g is suitable for a content of an acid radical of polyester system resin as the acid number. 
[0077] As a basic neutralizer used for these, although there is especially no limitation, organic bases, such as 
inorganic alkali, such as a sodium hydroxide, a potassium hydroxide, a lithium hydroxide, a calcium hydroxide, a 
sodium carbonate, and ammonia, and diethylamine, triethylamine, isopropylamine, are mentioned, for example. 
[0078] To use nonaqueous solubility resin which does not distribute namely, have self- water-dispersion in water by 
itself which was described above as nonaqueous solubility resin which is resin for binding, it is required to add and 
use an emulsifier and/or a distributed stabilizer for aquosity data medium (for aquosity data medium to say a solvent 
object which used water or water as a principal component) mixed with a resin solution and/or it. 
[0079] As the distributed stabilizer, a water soluble polymer compound is desirable, for example, polyvinyl alcohol, a 
polyvinyl pyrrolidone, hydroxyethyl cellulose, a carboxymethyl cellulose, etc. are mentioned. Moreover, as an 
emulsifier, various surfactants of anion systems, such as the Nonion systems, such as the PORIOKI ethylene 
alkylphenol ether, and alkyl benzene sodium sulfonate, or a cation system are mentioned, for example. Of course, 
although two or more sorts of an emulsifier may be used together, two or more sorts of a distributed stabilizer may 
be used together and an emulsifier and a distributed stabilizer may be used together, it is common to make a 
distributed stabilizer into a subject and to use an emulsifier together. 

[0080] In this case, when using an emulsifier and a distributed stabilizer, it is appropriate for concentration in that 
aquosity data medium to make it become about 0.5 - 3 % of the weight. 

[0081] Furthermore, unless an effect of this invention will be spoiled if required even if it is the case where resin 
which can serve as self-water-dispersion by [ which were mentioned above ] neutralizing is used, an emulsifier 
and /** may use a distributed stabilizer. 

[0082] To the target globular form coloring resin particle, this invention may add waxes (release agent), such as 
electrification control agents (CCA), such as a metal-containing azo compound and a salicylic-acid system metal 
complex, and polyethylene wax, a polypropylene wax, paraffin wax, and an additive which is a silicone oil etc. further 
about 0.1 to 10% of the weight to resin for binding if needed. 

[0083] About addition of these additives and said coloring agents, it is good by methods, such as using general 
mixing and disperser like a ball mill after adding these, or a continuous system bead mill for an organic solvent 
solution of resin for binding, and making it fully grind and mix etc. 

[0084] Thus, dispersion liquid of a globular form coloring resin particle obtained by emulsification obtain a original 
object particle by carrying out aquosity dispersion liquid a ** exception with means, such as filtration, and drying a 
particle, after removing an organic solvent first with means, such as distillation. As for a coloring resin particle 
obtained using an emulsifier or a distributed stabilizer, it is desirable to more fully wash and to use. 
[0085] Of course, become an anionic hydrophilic radical by neutralization as resin for binding. [ when obtaining a 
resin particle by this invention using self-water-dispersion resin which neutralized and obtained nonaqueous 
solubility resin which has an acidic group with a basic neutralizer ] After removing an organic solvent beforehand, 
with acid neutralizers, such as a hydrochloric acid, a sulfuric acid, phosphoric acid, an acetic acid, and oxalic acid 
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Since reverse neutralization processing in which a hydrophilic radical which was neutralized as a basic compound on 
the surface of a particle is also, and was obtained is returned to a functional group of a basis is performed and the 
hydrophilicity of the particle itself is reduced more, it is desirable to adopt a method of removing water and drying a 
** exception. 

[0086] Although each a method of well-known common use can adopt said desiccation, toner particles are heat 
welding and the temperature which is not condensed, and you may dry under ordinary pressure or reduced pressure, 
for example, and a method of freeze-drying is also mentioned. Moreover, there is also a method of performing 
separation and desiccation of a toner particle from aquosity data medium to coincidence using a spray dryer etc. 
While a toner particle heats at heat welding or temperature which is not condensed especially, it is efficient to 
agitate fine particles and to dry under reduced pressure, and it is desirable. 

[0087] In order to prepare particle size distribution of a toner particle, when a classification for removing a big and 
rough particle and a very fine particle is required, you may carry out by method of well-known common use using a 
common dry classifier marketed for toners etc., and may carry out using a difference in sedimentation nature by 
particle size by method of classifying a water slurry of a globular form coloring particle using a centrifugal separator. 
Moreover, removal of a big and rough particle can be efficiently performed also by filtering a water slurry of a 
globular form coloring particle using a filter. 

[0088] The way of making depended on a polymerization method of a toner particle used for this invention is as 
follows, a polymerization nature monomer which distributed a coloring agent — a solvent — a polymerization is 
carried out in a body — making — a solvent after forming a globular form coloring resin particle — this particle 
currently distributed inside of the body — as desiccation fine particles — ejection and necessity — that — ****** 
is performed, particle size distribution are prepared and a toner particle is made. 

[0089] a reactant monomer which can "specifically form a coloring agent and binder resin in the bottom of existence 
of a distributed stabilizer and an emulsifier — a solvent — suspension or a polymer— ized reaction [ stirring under 
existence of a polymerization initiator by carrying out emulsification distribution ] by radical polymerization can be 
performed inside of the body, and aquosity dispersion liquid of a toner particle which connoted a coloring agent in 
globular form resin for binding can be obtained. 

[0090] As the above-mentioned radical polymerization nature monomer, specifically For example, styrene, such as 
styrene, alpha methyl styrene, chloro styrene, and vinylstyrene Monoolefins, such as ethylene, a propylene, a 
butylene, and an isobutylene Vinyl ester, such as vinyl acetate, propione vinyl, butanoic acid vinyl, and benzoic-acid 
vinyl A methyl acrylate, an ethyl acrylate, butyl acrylate, acrylic-acid octyl, Acrylic-acid dodecyl acrylic-acid phenyl, 
a methyl methacrylate, ethyl methacrylate methacrylic-acid butyl, alpha-methylene aliphatic series monocarboxylic 
acid ester, such as methacrylic-acid dodecyl Ethylene glycol monoacrylate, a propylene glycol mono-bitter taste 
lied, Glycol monochrome (meta) acrylic ester, such as tetramethylen ether glycol monoacrylate, Vinyl ether, such as 
vinyl methyl ether, vinyl ethyl ether, and vinyl butyl ether Acrylic monomers, such as vinyl ketones, such as a vinyl 
methyl ketone, a vinyl hexyl ketone, and a vinyl propenyl ketone, are mentioned, and these are independent, 
respectively or can be used combining two or more kinds. 

[0091] A monomer presentation which constitutes the binder resin is prepared so that glass transition temperature 
(Tg) of a polymer may become 50-80 degrees C. 

[0092] A reactant monomer which has two or more little ethylene nature partial saturation double bonds may be 
used together to it if needed. As a reactant monomer which has two or more ethylene nature partial saturation 
double bonds, conjugated dienes, such as a butadiene and an isoprene, a divinylbenzene, di(meth)acrylate of the 
bisphenol A alkylene oxide addition product, TORIMECHI roll pro pantry (meta) acrylate, pentaerythritol tetrapod 
(meta) acrylate, etc. are mentioned, for example. 

[0093] In addition, as a polymerization initiator used for obtaining such polymer resin, of course, although a thing the 
usual oil solubility or water-soluble can be used, various kinds of azo compounds [ like / various kinds of peroxides; 
like a benzoyl peroxide, G t-butyl peroxide cumene hydroperoxide, t-butyl peroxide, or 2-ethylhexanoate, 
azobisisobutyronitril, or azobisiso valeronitrile ] etc. can mention, for example. 

[0094] On the occasion of a suspension polymerization, an insoluble and monomer soluble polymerization initiator is 
chosen as a solvent object used for a polymerization as indispensable, and is used for it, and a water-soluble 
polymerization initiator is used on the occasion of an emulsion polymerization, choosing as indispensable. Although 
especially the amount of polymerization initiator used is not restricted, it is per overall reaction nature monomer 
(total monomer) weight 100 weight section and 0.01 - 5 weight section. 

[0095] Although resin for binding formed of a polymerization can be prepared to arbitration according to 
polymerization conditions etc., it is desirable as weight average molecular weight to make it set to 10,000-500,000. 
[0096] A coloring agent in this toner particle, an electrification control agent, a wax, etc. are the same as that of a 
case of said emulsifying method toner, and a thing of well-known common use can be used for them. 
[0097] As said distributed stabilizer which can be used at the time of a suspension polymerization, generally, a water 
soluble polymer compound is used, for example, polyvinyl alcohol, a polyvinyl pyrrolidone, hydroxyethyl cellulose, a 
carboxymethyl cellulose, cellulose gum, ram ZANGAMU, etc. are mentioned. 

[0098] Non-subtlety powder whose particle size is furthermore 0.01-5 micrometers by water-insoluble nature can 
also be used as a suspension distribution stabilizer, for example, tricalcium phosphate, talc, a bentonite, a kaolin, 
titanium oxide, an alumina, a zinc white, an aluminum hydroxide, a magnesium hydroxide, a basic magnesium silicate, 
hydroxylation titanium, a ferric hydroxide, a barium sulfate, a silica, a magnesium carbonate, a calcium carbonate, 
etc. are mentioned. 
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[0099] Independent use is sufficient as a distributed stabilizer, and two or more sorts of concomitant use is 
sufficient as these. The amount used is usually 0.1 - 10 weight section per overall reaction nature monomer 100 
weight section. 

[0100] As said emulsifier which can be used for an emulsion polymerization, nonionic surfactants, such as anionic 
surfactants, such as sodium dodecylbenzenesulfonate, sodium lauryl sulfate, and dodecyl diphenyloxide disulfon acid 
sodium, the polyoxyethylene lauryl ether, and the polyoxyethylene nonyl phenol ether, etc. can be mentioned, for 
example. Independent use is sufficient as these and two or more sorts of concomitant use is sufficient as them. The 
amount used is usually 0.01 - 5 weight section per overall reaction nature monomer 100 weight section. 
[0101] In a suspension polymerization, a part of emulsifier may be used together to a distributed stabilizer, and a 
part of distributed stabilizer may be used together to an emulsifier in an emulsion polymerization. Moreover, it can 
replace with the above-mentioned distributed stabilizer or an emulsifier, and a self-emulsifiability epoxy resin and 
self-emulsifiability polyurethane resin can also be used. 

[0102] a polymerization nature monomer, a coloring agent, a distributed stabilizer, and said monomer — a 
polymerization initiator [ insoluble on an insoluble solvent object and said solvent object and ] meltable to said 
monomer — coincidence — in addition Although it may stir and the polymerization of the monomer drop may be 
carried out, a polymerization nature monomer and a coloring agent for example, by ball mill, a colloid mill, etc. Fully 
mix beforehand and, subsequently it is added to said solvent object containing a polymerization initiator and a 
distributed stabilizer. For example, stirring by homogenizer, rotor stator type mixer, a static mixer, etc., carrying out 
suspension of the monomer drop which makes a polymerization nature monomer indispensable into liquid data 
medium, and continuing stirring, it is desirable to perform a polymerization until a toner particle of predetermined 
particle diameter is formed. 

[0103] As a solvent object which can be used in performing such' a polymerization Like a xylene, others, for example, 
toluene, or benzene [ water /, such as distilled water and ion exchange water, ] Various kinds of aromatic 
hydrocarbon; like a methanol, ethanol, propanol, or a butanol Various kinds of alcohols; Various kinds of ether 
alcohol; acetones [ like / cellosolve or carbitol ], Various kinds of ketones like a methyl ethyl ketone or methyl 
isobutyl ketone; various kinds of ether ester like various kinds of ester; like ethyl acetate or butyl acetate or butyl- 
cellosolve acetate is mentioned. 

[0104] In addition, also in which polymerization method, change can also be given to the chemical structure, layer 
structure, etc. of a particle by adopting a core shell polymerization formula, a power feed polymerization formula, and 
a graft polymerization formula. It is not restricted, and also in which method, especially a reaction condition in each 
suspension-polymerization method and an emulsion-polymerization method of each above-mentioned invention is 
usually room temperature -80 degree C, and is 15 minutes - 24 hours. 

[0105] Thus, dispersion liquid of an obtained globular form coloring resin particle can remove a solvent object, and 
can obtain fine particles of a globular form coloring resin particle easily by drying. In addition, in order to remove a 
distributed stabilizer and an emulsifier in said dispersion liquid, it is desirable to repeat washing and to perform it In 
carrying out solvent object removal / desiccation production process, hot air drying can be carried out at 
temperature to which this particle does not weld a globular form coloring resin particle the back according to **, or 
it can also freeze-dry, and a spray dryer etc. may be made to perform solvent object removal and desiccation to 
coincidence. As for desiccation, it is efficient to carry out stoving, agitating a toner particle under reduced pressure. 

[0106] in order [ in addition, ] to prepare particle size distribution of a toner particle — necessity — that — the 
same classification actuation as a case of the ****** method toner can be performed. 

[0107] Thus, while being able to set easily toner coating weight on a developer support roll which is this invention by 
using an obtained toner as the range or less [ 0.45mg //cm ] of two from two or more 0.1 mg/cm, it excels in 
resolution and gradation nature of an image, and image concentration can acquire outstanding image quality with 
little fogging highly. 
[0108] 

[Embodiment of the Invention] This invention includes the following operation gestalten. 

[0109] 1. Nonmagnetic 1 component development method characterized by toner coating weight on developer 
support roll being range of two or more to two or less 0.45 mg/cm using globular form toner whose volume mean 
particle diameter is 2-6 micrometers as developer in nonmagnetic 1 component development method which supplies 
developer to photo conductor and actualizes electrostatic latent image on photo conductor using nonmagnetic 1 
component developer which has developer support roll and stratification member at least. [ 0.1 ] 
[0110] 2. Nonmagnetic 1 component development method of one above-mentioned publication using globular form 
toner whose content of this carbon black coloring agent is 8 % of the weight or more in carbon black as developer at 
styrene (meta) acrylic resin for resin for binding. 

[0111] 3. Nonmagnetic 1 component development method of one above-mentioned publication using globular form 
toner whose content of this organic pigment coloring agent is 3 % of the weight or more in organic pigment as 
developer at polyester resin for resin for binding. 

[0112] 4. Nonmagnetic 1 component development method the above 1 and 2 using 0.97 or more globular form toners 
of average circularity by which endocyst of coloring agent was carried out to resin for binding as developer, or given 
in three. 

[0113] 5. Image formation method the above 1, 2, and 3 50% volume particle size / whose 50% number particle size 
particle size distribution of globular form toner used as developer are 1 .25 or less and whose square roots of 84% 
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volume particle size / 16% volume particle size are 1.25 or less, or given in four. 

[0114] 6. Nonmagnetic 1 component development method the above 1, 2, 3, and 4 by which only amount inorganic 
oxide particle is indicated to be by degree type is **(ed) outside by globular form toner particle used as developer, 
or given in five. 
[0115] 
[Formula 1] 

3.571 4X-0.9942 <=Y<=31.399X-0.9477 — [ — outside **** [ as opposed to / Y / here / as opposed to / in X / the 
volume mean particle diameter (micrometer) of a toner particle / **** / a toner particle ] (% of the weight). ] 
[0116] 7. a toner particle mixes and emulsifies the organic solvent solution which uses a coloring agent and the resin 
for binding of nonaqueous solubility as an indispensable component, and aquosity data medium — making — the 
solvent after forming a globular form coloring particle — the nonmagnetic 1 component development method the 
above 4 and 5 obtained by the method of taking out this particle currently distributed inside of the body as 
desiccation fine particles, or given in six. 

[01 17] 8. the polymerization nature monomer which the toner particle made distribute a coloring agent — a solvent 

— a polymerization is carried out in a body — making — the solvent after forming a globular form coloring particle - 

- the nonmagnetic 1 component development method the above 4 and 5 obtained by the method of taking out this 
particle currently distributed inside of the body as desiccation fine particles, or given in six. 

[0118] 

[Example] Next, the example of reference, an example, and the example of a comparison explain this invention 
concretely. All of the section and % are weight criteria. 

[01 19] (Example 1 of reference) After teaching the 667 sections of a methyl ethyl ketone and carrying out the 
temperature up to 80 degrees C, the mixture which consists of following monomers and a following polymerization 
initiator was dropped at the 31. flask equipped with the synthetic example dropping equipment, the thermometer, the 
nitrogen gas installation pipe, the churning equipment, and the reflux condenser of styrene-acrylic resin of carboxyl 
group content over 2 hours. The reaction was performed under the nitrogen gas air current. 
[0120] 

styrene 668 section butyl acrylate 223 section acrylic acid The 109 sections "par butyl O" the 50 sections — the 
occasion — after carrying out dropping termination, 3 times "par butyl O" (radical polymerization initiator by Nippon 
Oil & Fats [ Co., Ltd. ] Co., Ltd.) of the three sections were added every 3 hours, and after continuing the reaction 
for further 4 hours, it ended. Desolventization was performed after that and hard resin (R-1) was obtained. The glass 
transition temperature of this resin was [ 20000 and the acid number of 72 degrees C and weight average molecular 
weight ] 81. 

[0121] (Example 2 of reference) After teaching the 114/12/24 section of a methyl ethyl ketone / isopropyl alcohol / 
water to the 31. flask equipped with the synthetic example dropping equipment, the thermometer, the nitrogen gas 
installation official, the churning equipment, and the reflux condenser of styrene-acrylic resin of carboxyl group 
content, the temperature up was carried out to 80 degrees C, the mixture which consists of the monomers and 
polymerization initiator of presentation 1 was prepared collectively, and the reaction was started. 
[0122] 

Presentation 1 Styrene The 330 sections Butyl acrylate The 216 sections Acrylic acid The 54 sections "Par butyl 
O" The 0.6 sections [0123] Subsequently, the about 10 sections of a reaction resin solution were sampled every 
other hour 3 hours after, it diluted with the methyl ethyl ketone of tales doses, and viscosity was measured with the 
Gardner viscometer. When viscosity became P-Q, after it added the 567/63 section of a methyl ethyl 
ketone/isopropyl alcohol and temperature became 80 degrees C, mixture as shown in presentation 2 was dropped 
over 1 hour. In addition, it was 60% when the 1st step of conversion was calculated by carrying out the quantum of 
the monomer survival rate at this time with a gas chromatography. 
[0124] 

Presentation 2 Styrene The 413 sections Butyl acrylate The 133 sections Acrylic acid The 54 sections "Par butyl 
O" The 18 sections [0125] 3 times "par butyl O" of the two sections were added every 3 hours after dropping 
termination, and after continuing the reaction for further 4 hours, it ended. Then, desolventization was performed 
and hard resin (R-2) was obtained. The glass transition temperature of this resin was [ 124000 and the acid number 
of 61 degrees C and weight average molecular weight ] 70. 

[0126] (Example 1 of toner manufacture) 1 hour made the 2000 sections of R-2, and the 500 sections of carbon 
black (ELFTEX8 by Cabot Corp.) knead using a kneader. The rate of the resin solid content / pigment of this 
masterbatch becomes 80/20. This masterbatch 750 section, the hard resin 450 section of R-2, and the hard resin 
300 section of R-1 The 150 sections of wax dispersing element "H808" (the emulsion mold wax by the Chukyo fats- 
and-oils company, the Fischer Tropsch wax, particle diameter of 0.5 micrometers, 30% of solid content contents) are 
added in the carbon distribution resin solution which dissolved in the 1000 sections of a methyl ethyl ketone, next 
was obtained, and it is "Eiger motor mill. M-250" was used and it was made to mix and distribute for 10 minutes. 
Subsequently, nonvolatile matter concentration was adjusted to 53% by the methyl ethyl ketone, and the mill base 
was produced. 

[0127] Subsequently, holding and stirring inside ** at 30 degrees C, the deionized water 43 section is dropped, 
phase inversion emulsification was carried out, and the resin particle was made to form, after adding the 48 sections 
of the sodium-hydroxide aqueous solution of 1 convention, the 58 sections of isopropyl alcohol, and the 150 
sections of deionized water and mixing well to the 566 sections of this mill base. Furthermore, the 500 sections of 
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deionized water were added after 30 minutes. 

[0128] Next, after removing an organic solvent and carrying out a resin particle a ** exception [ data medium / 
water] by vacuum distillation, this particle was made to re-distribute underwater. Then, after 0.1 -N hydrochloric- 
acid aqueous solution ac[justed these dispersion liquid to pH2 and stirring them for 30 minutes, this water slurry was 
processed with the centrifugal separator, fines were removed, subsequently to a filter (product made from Chisso 
Filter) the water slurry was passed, and the big and rough particle was removed. After carrying out actuation which 
carries out re-distribution washing underwater further after carrying out a water slurry a ** exception, made the 
resin particle separate from water data medium, obtained the wet cake, this was made to freeze-dry, and it 
considered as the powder of a black resin particle. 

[0129] The volume mean particle diameter of the obtained black resin particle was 5.0 micrometers by the 
measurement which used the coal tar Marti sizer 2, and 50% volume particle size / 50% number particle size was the 
good particle size distributions [ square root / of 1.10 or 84% volume particle size / 16% volume particle size ] 1.21. 
the TOA Medical Electronics Co., Ltd. make — when measured by flow type particle image analysis apparatus FPIP- 
1000, average circularity was the globular form of 0.989. When the cross section which carried out resin embedding 
of this particle, and was cut with the microtome was observed by TEM (transmission electron microscope), the 
endocyst of the carbon black pigment was carried out to the particle, and it was distributed to homogeneity. 
[0130] To this fine-particles 100 section, it is the 1.3 sections and hydrophobic silica W acker of titanium oxide 
particle MT-150 (TAYCA make). HDK The 1.9 sections of SLM50650 were **(ed) outside using the Henschel mixer, 
and the globular form fine-particles toner 1 was prepared. 

[0131] (Example 2 of toner manufacture) After adding the 54 sections of the sodium-hydroxide aqueous solution of 
1 convention, the isopropyl alcohol 52 section, and the 130 sections of deionized water and mixing well to the 566 
sections of the mill base, the black resin particle powder made into the purpose was obtained' by the same actuation 
as an example 1 except the deionized water 21 section having been dropped and having carried out phase inversion 
emulsification, holding and stirring inside ** at 30 degrees C. 

[0132] The volume mean particle diameter of the resin particle powder obtained here was 3.2 micrometers, and 50% 
volume particle size / 50% number particle size was the good particle size distributions [ square root / of 1.1 1 or 
84% volume particle size / 16% volume particle size ] 1.20. Average circularity was the globular form of 0.990, when 
TEM observation of this particle cross section was carried out, the endocyst of the carbon black pigment was 
carried out to the particle, and it was distributed to homogeneity. 

[0133] In this fine-particles 100 section, the 1.5 sections of titanium oxide particle MT-150 and the 2.5 sections of 
the hydrophobic silica SLM50650 were **(ed) outside, and the globular form fine -particles toner 2 was prepared in 
it. 

[0134] (Example 3 of toner manufacture) Except having made content to the resin for binding of carbon black into 
6%, it corned on the same conditions as the example 1 of toner manufacture, and volume mean particle diameter 
obtained 5.0 micrometers and the black resin particle fine particles in which number particle size has the good 
particle size distribution [ square root / of volume particle size ] 1.18, 50% volume particle size / 50% 1.09 or 84% 
volume particle size / 16%. Average circularity was 0.989, when TEM observation of the particle cross section was 
carried out, the endocyst of the carbon black pigment was carried out to the particle, and it was distributed to 
homogeneity. The same outside ** as an example 1 was given to these fine particles, and the globular form fine- 
particles toner 3 was prepared to them. 

[0135] (Example 4 of toner manufacture) The 800 sections of a methyl ethyl ketone were added to the polyester 
resin 1200 section whose melt viscosity [ in / 4 mg-KOH/g and weight average molecular weight, and / in a glass 
transition point / 61 degrees C and 100 degrees C ] is 40000poise, and the acid number added the phthalocyanine 
pigment "Ket Blue 123" (Dainippon Ink & Chemicals make) 76.5 section to the resin solution which dissolved well, 
carried out churning mixing, and fully distributed. [ 12000 ] The methyl ethyl ketone adjusted the solid content 
content to 50% after distributed termination. 

[0136] Subsequently, add the water 225 section at once, the 200 sections of this mixture were made to carry out 
phase inversion emulsification, adding and agitating the methyl-ethyl-ketone 50 section and the 1 convention 
aqueous ammonia 3.5 section, and the blue resin particle was formed in them. Since distributed stability was 
increased with the water 150 section as a dilution water, the 1 convention aqueous ammonia 4 section was added. 
[0137] Subsequently, vacuum distillation removed the organic solvent and aquosity dispersion liquid were obtained. 1 
convention hydrochloric-acid aqueous solution was added to this, PH was set to 2.5, the water slurry was processed 
with the centrifugal separator, fines were removed, subsequently to a filter (product made from Chisso Filter) the 
water slurry was passed, and the big and rough particle was removed. Stoving of the wet cake obtained by filtering 
and rinsing was carried out agitating under reduced pressure, and the powder of a blue resin particle (6% of pigment 
content) was obtained. 

[0138] Volume mean particle diameter was 4.8 micrometers, and 50% volume particle size / 50% number particle size 
of this blue resin particle was the good particle size distributions [ square root / of 1.11 or 84% volume particle 
size / 16% volume particle size ] 1.19. When average circularity carried out TEM observation of this particle cross 
section in the globular form of 0.988, the endocyst of the phthalocyanine pigment was carried out to the particle, 
and it was distributed to homogeneity. 

[0139] In this fine-particles 100 section, the 0.5 sections of titanium oxide particle MT-150 and the 2.8 sections of 
the hydrophobic silica RY200 (product made from Japanese Aerosil) were **(ed) outside, and the globular form fine- 
particles toner 4 was prepared in it 
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[0140] (Example 1 of a comparison of toner manufacture) After adding the 52 sections of the sodium hydroxide 
aqueous solution of 1 convention, the 75 sections of isopropyl alcohol, and the 130 sections of deionized water and 
mixing well to the 566 sections of the mill base, the black resin particle fine particles make into the purpose be 
obtained by the same actuation as the example 1 of toner manufacture except the deionized water 50 section 
having been dropped and having carry out phase inversion emulsification, holding and stirring inside ** at 30 degrees 
C. 

[0141] The volume mean particle diameter of these fine particles was 7.8 micrometers, and 50% volume particle 
size / 50% number particle size was the good particle size distributions [ square root / of 1.10 or 84% volume 
particle size / 16% volume particle size ] 1.20. When average circularity observed this particle cross section by TEM 
in the globular form of 0.989, the endocyst of the carbon black pigment was carried out to the particle, and it was 
distributed to homogeneity. 

[0142] In this fine-particles 100 section, the 0.5 sections of titanium oxide particle MT-150 and the 1.0 sections of 
the hydrophobic silica SLM50650 were **(ed) outside, and the globular form fine-particles toner 5 was prepared in 

it. 

[0143] (Example 2 of a comparison of toner manufacture) After fully carrying out desolventization of the mill base 
made from the example 1 of toner manufacture under reduced pressure, it ground, and, subsequently classified using 
the dry classifier, and volume mean particle diameter obtained the black resin particle fine particles of the average 
circularity 0.947 in which number particle size has the particle size distribution [ square root / of volume particle 
size ] 1.27, 50% volume particle size / [ 7.3 micrometers and ] 50% 1.24 or 84% volume particle size / 16%. The 0.5 
sections of titanium oxide particle MT-150 and the 1.2 sections of the hydrophobic silica SLM50650 were **(ed) 
outside in this fine-particles 100 section, and the fine-particles toner 6 of an indeterminate form was prepared. 
[0144] (Example 3 of a comparison of toner manufacture) Carry out" melting kneading of the polyester resin 940 
section and the phthalocyanine pigment "Ket Blue 123" 60 section which were used in the example 4 of toner 
manufacture, since — it ground, and, subsequently classified using the dry classifier, and volume mean particle 
diameter obtained the blue resin particle fine particles (6% of pigment content) of 5.3 micrometers and the average 
circularity 0.941 in which number particle size has the particle size distribution [ square root / of volume particle 
size ] 1.32, 50% volume particle size / 50% 1.34 or 84% volume particle size / 16%. In this fine-particles 100 section, 
the 0.5 sections of titanium oxide particle MT-150 and the 2.7 sections of the hydrophobic silica RY200 were **(ed) 
outside, and the fine-particles toner 7 of an indeterminate form was prepared in it 

[01 45] . (The example and the example of a comparison of a development trial) The nonmagnetic 1 component 
developer trial of seven sorts of fine-particles toners which carried out in this way and were prepared was 
performed as follows. The toner cartridge of a commercial 1 component printer (OKI micro line 400) was filled up 
with the fine-particles toner made as an experiment, ****** of a test pattern was performed, and the image quality 
was evaluated about the item of fogging, definition, gradation nature, and image concentration (image concentration 
was measured using the Macbeth concentration meter). In addition, after ****(ing) by said printer and performing a 
chisel, you made it established about a color toner using the fixing unit of a silicone oil spreading mold. 
[0146] The toner coating weight on a developer support roll exfoliated the toner on a developer support roll covering 
the fixed side with adhesive tape, and was measured by measuring the weight. 

[0147] Moreover, the consumption of the toner when printing 1000 images of a test pattern continuously was 

measured. These results were summarized to table-1. 

[0148] 

[A table 1] 
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[0149] 

[Effect of the Invention] while being able to boil image quality markedly and being able to improve by using the 
development method of nonmagnetic 1 component by this invention, the toner consumption per one sheet of 
printing paper can be reduced sharply. In this development method, although the globular form toner of the diameter 
of a granule is used, the engine performance is further demonstrated by altitude by specifying the particle size 
distribution of this toner, a presentation, the manufacture method, etc. 



[Translation done.] 
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